ABSTRACT
INTRODUCTION
Freeze-dried P. fluorescens is usually used in agriculture and in the microbiological industry, but it very susceptible to damage during freeze-drying and subsequent storage and it would be used for calibration of the sensor at the measuring temperature. Percentage survival of strains during exposure was expressed as follows:
Survival (%) = , where N0 is the Cfu/g of the sample at the end of freeze-drying and N is the CFU/G of the freeze-dried sample at a given time. Each result was the geometrical mean of at least three counts [10] .
Protein Carbonyl Content
The protein carbonyl content was determined spectrophotometrically using the described 2,4-dinitrophenyl hydrazine (DNPH) labelling procedure of Fleming, et al. [8] with modifications. Cells were lysed by sonication and collected by centrifugation (1500 rpm, 10 min at 4°C). Each sample (0.2 ml) was then incubated with 0.8 ml 0.2% DNPH in 2.5 M HCl for 1 h at room temperature. The protein hydrazone derivatives were sequentially extracted with 10% (w/v) trichloroacetic acid, treated with ethanol/ ethyl acetate, 1:1 (v/v), and re-extracted with 10% trichloroacetic acid. The resulting precipitate was dissolved in 6 M guanidine hydrochloride.
A blank was run through a parallel procedure with 2 M HCl alone instead of the DNPH reagent.
Results are expressed as nmol/ carbonyl/ mg of protein as determined by absorption at 360 nm [11, 12] .
Fatty Acid Analysis by Gas-Liquid Chromatography
Total lipids were extracted overnight from dried cells (1 g) with a chloroform-methanol (2:1 v/v) mixture. Saline solution (0.88% (w/v)) was added in order to obtain 2 phases and shaken overnight using a modified Folch method [3] . The lower organic phase contains all lipids except gangliosides. The chloroform-methanol extracts were pooled, filtered, and then evaporated and concentrated under reduced pressure at 35°C. Fatty acid methyl esters (FAME) were prepared from the concentrate with a 14% (w/w) solution of boron trifluoride (BF3) in methanol as reagent (Sigma, St Louis, MO, USA). After heating at 70 °C in a water bath for 90 min, 0.5 ml of saturated NaCl, 0.2 ml of sulphuric acid (10%) and 0.5 ml of n-hexane were added. The methylated fatty acids were taken from the upper phase after decanting. Gas chromatographic analysis of the methyl esters was carried out on an HP 6890 (Hewlett Packard) gas chromatograph equipped with a flame ionization detector at 250 °C [10, 11] . A capillary column (30 x 0.25 mm) was used. Helium was used as the carrier gas (2.4 ml/minute) and the injection volume was 1 µl. Injection was done at 250 °C in splitless mode for 1 min. The oven temperature was held at 50 °C for 1 min, then increased by 30 °C/min to 150 °C, and then from 150 °C to 240 °C at 4 °C/min with a final hold of 10 min at 240 °C. Fatty acid methyl esters were identified by comparing their retention times with a standard mixture FAME MIX 47885U (Supelco, Bellefonte, USA). The relative fatty acid content was estimated as a percentage of the total peak area using a DP 700 integrator. The relative content (%) of each fatty acid was normalized by expressing it as a ratio of the relative content (%) of palmitic (C16:0) acid for two reasons: Berlett and Stadtman [1] C16:0 had the highest proportion at most points relative to other fatty acids, [2] C16:0 did not change significantly during storage (p>0.05) (data not shown) [13] . 
Statistical Analysis
Data from three replications were analyzed by using analysis of variance to determine if significant difference (P≤0.05) existed between mean values (origin 6.1 system function). Figures 1 to 4 show the respective evolution in survival rates, membrane fatty acid composition, soluble protein and carbonyl groups in the different powders during exposure to methylene blue. Figure 1 shows the survival rate for the three P. fluorescens strains. During 90 minutes exposure to Methylene Blue /light, we observed a pronounced decrease in the survival rate after 30 first minutes of exposure. As seen in Figure 2 , the BB2 and PI9 strains have a great polyunsaturated fatty acids rate than BTP1; and we observed a strong decrease in polyunsaturated fatty acids (C18: 2 and C18: 3) of all strains during the exposure. Whereas 
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